To investigate glucagon (IRG) and insulin (IRI) responses to alanine infusion in obesity and to assess the effect of body weight reduction with respect to hormonal balance, we compared six obese subjects with nine normal weight controls.
Obesity is characterized by excessive adipose tissue, resulting in hyperinsulinemia (Bagdade et al., 1967) . However, the nature of the disturbance in plasma IRG is still controversial.
Normal, exaggerated and suppressed pancreatic alpha cell functions have been reported under two different conditions, depending upon the kinds of patients studied and the methods employed (Walter et al., 1980; Kalkhoff et al., 1973; Wise et al., 1972 Schade and Eaton, 1974) . Wise et al.(1972) found decreased secretion of plasma IRG in obesity using alanine as a stimulus, and Kalkhoff et al.(1973) reported increased secretion of IRG employing arginine stimulation.
Whether obesity is characterized by increased or reduced aminogenic glucagon secretion can be determined by examining the level of IRG secretion, thereby elucidating the metabolic state of the pancreatic hormone.
The present study was undertaken to evaluate the influence of obesity on hormonal balance with regard to IRI and IRG by employing L-alanine, the major gluconeogenic precursor and a potent stimulator of alpha cell function (Felig, 1973) . To assess the influence of a low carbohydrate diet on IRG response, a re-examination of IRG and IRI response following alanine infusion was performed before and after body weight reduction in obese subjects. 2) Obese subjects Body weight was reduced by employing a low calorie diet as shown in Table 1 . As shown in Table 2 , there were no signiobese and non-obese subjects except for plasma FFA (p<0.05).
A) Before body weight reduction (left panel in Fig. 2 Fig. 2 ) Plasma glucose concentrations after body weight loss were significantly lower at 20 and 60 min than before weight reduction (p <0.05), but there was no significant difference between the two studies in the increase in plasma glucose response. Plasma IRI response after weight loss was diminished at 5, 10, 15, 40, 50 and 60 min (p <0.05).
With regard to the plasma IRG response, there were significant differences between the before and after weight lossgroups at 20 and 30 min (p<0.05). When compared to the non-obese subjects, plasma IRG concentrations in the obese subjects after weight reduction were also significantly lower at 3, 40, 50 and 60 min (p<0.05). As shown in 
Discussion
Current information regarding IRG secretion is still unclear, although responses to oral glucose and beef in cases of obesity have been distinguished from responses in non-obese controls (Kalkhoff et al., 1973) . Wise et al. (1972) Although the restriction of the carbohydrate intake in the case of obesity may have various effects on IRG metabolism, it would be expected that such a restriction in diet would result in a higher intra-pancreatic catecholamine concentration than with our less severe dietary restriction, thereby possibly increasing the effect of alpha-cell secretory function (Kaneto et al., 1975) .
Several investigators have reported that an increase in plasma FFA caused suppression of IRG secretion in studies on dogs and human subjects (Schade and Eaton, 1974; Luychx and Lefebvre, 1970; Madison et al., 1968) . The IRG response was not suppressed in our study, although high concentrations of plasma FFA were found. Obese subjects have been shown to have increased or normal FFA during fasting, suggesting that great variation exists in obesity (Opie and Walfish, 1963; Bagdade et al., 1969) . Therefore, it is unlikely that high FFA concentrations alone may suppress the IRG response.
The regulation of pancreatic alpha-cell function may be mediated by a complex interaction between multiple factors that include neural influences, circulating fuels (FFA) and the peripheral insulin concentration. In addition, the close anatomical relationship between alpha and beta cells Vol.36, No.5 PLASMA GLUCAGON IN OBESITY in the islets makes it very likely that alphacell secretion is influenced by the local concentration of other islet hormones (Samols and Stagner, 1988) . Since obesity is normally characterized by a derangement of IRI secretion, one might expect to see this derangement reflected in the changes that occur in IRG secretion. Within the limits of our experimental design, a more satisfactory explanation of these data is that the plasma IRG concentration in obesity may be reflected in IRI metabolism.
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